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Introduction 

The Grassland Bypass Project (GBP) completed the first year of Phase II on December 
31, 2002. This report documents results from the monitoring efforts from October 1, 2001 
through December 31, 2002.  One feature of the Phase II program was to adopt a calendar year 
reporting and compliance schedule.  This report not only has the full calendar year of 2002 but 
also the three preceding months of October, November, and December 2001.  Both Water Year 
(WY) 2002 and calendar year 2002 results will be discussed.  Information from the initial five-
year program are included where appropriate.  One function of this report is to document results 
from the multi-agency data collection effort.  The report builds upon previous information 
allowing for the discernment of changes in environmental conditions over time. 

During the year, the Data Collection and Reporting Team (DCRT) continued to meet and 
review project data and associated reports.  The following reports were reviewed and published 
during the year: monthly reports (15), quarterly data reports (5), and the WY 2001 annual report. 

This annual report consists of technical chapters prepared by the agency staff responsible 
for their data collection effort within the GBP monitoring program and compiled by the San 
Francisco Estuary Institute (SFEI). 

Project Authorization 

The U.S. Bureau of Reclamation (Reclamation) signed a Finding of No Significant 
Impact (FONSI) on November 3, 1995 for the execution of an agreement with the San Luis and 
Delta-Mendota Water Authority (Authority) to use a 28-mile segment of the San Luis Drain.  
This segment conveys agricultural drainage waters from the Grassland Drainage Area (GDA) to 
the San Joaquin River via a 6-mile segment of Mud Slough (North).  A map of the GBP area and 
a schematic diagram are presented in Figures 1 and 2.  Analysis from an environmental 
assessment dated April 1991, and supplemented in November 1995, resulted in the FONSI.   A 
Use Agreement (UA) was also signed on November 3, 1995 between USBR and the Authority.  
The UA provided the terms and conditions for the use of the San Luis Drain until September 30, 
2001. 

A second phase of the project was authorized during an extensive review period covering 
most of 2000 and 2001.  Documents for the continuation of the Grassland Bypass Project are 
listed in the Reference section of this chapter. All of the documents are available upon request. 

The project continues the commitments made by participating agencies to address 
environmental benefits and risks.  These commitments include the following: 

• To ensure that progress continues toward long term resolution of agricultural subsurface 
drainage management activities, 

• To ensure that there are no significant adverse effects to fish and wildlife, other 
environmental resources, and public health, and 

• To ensure that the above listed commitments are implemented and addressed as part of 
the project. 
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Documented benefits include the following: 
 

• Agricultural subsurface drainage water has been removed from the Grassland Water 
District (GWD) wetland supply channels allowing refuge managers to receive and apply 
all of their fresh water allocations according to optimum habitat management schedules. 

• Removal of agricultural subsurface drainage water from the GWD wetland supply 
channels has reduced the selenium exposures to fish, wildlife, and humans in the wetland 
channels and Salt Slough.  

• Combining agricultural subsurface drainage flows within a single concrete-lined structure 
allows for effective concentrated monitoring leading to detailed evaluation and effective 
understanding of drainage flows and associated selenium loads. 

• The establishment of an accountable drainage entity has provided the framework 
necessary for responsible watershed management in the Grassland Basin. 

Documented risks included the following: 
 

• Combining agricultural drainage flows within the San Luis Drain has resulted in an 
increase in selenium and other constituents discharged into Mud Slough (North).  These 
constituents are above the levels historically discharged to Mud Slough (North) and could 
have an adverse environmental effect on six miles of Mud Slough (North). 

• Agricultural drainage flows entering wetland channels during floods. 

2001-2002 Highlights 

During WY 2002 and calendar year 2002, monthly selenium loads discharged from the 
terminus of the San Luis Drain were all below the load values agreed upon in the Phase II Use 
Agreement (Figure 3).  The total selenium load discharged during the 2002 Water Year was 
3,939 pounds, about 73 percent of the load limit specified in the 2001 Waste Discharge 
Requirement.  The total selenium load discharged during the 2002 Calendar Year was 4,176 
pounds, or 78 percent of the calendar year load limit. For comparison purposes, monthly 
selenium discharges are provided for water years 2001, 2000, 1999, 1998 and 1997 are presented 
in Table 1. The monthly selenium discharges for Calendar Years 1997 – 2002 are listed in Table 
2.  The monthly selenium discharge values specified in the new Use Agreement and Waste 
Discharge Requirement are listed in Tables 3 and 4. The Salinity Load Values and Goals 
specified in the new Use Agreement are listed in Tables 5a and 5b. 

The US Geological Survey installed a new station in the San Joaquin River at Fremont 
Ford in November 2001. The new station, Site G, measures the flow, salinity, and temperature of 
water from the Grassland wetlands and other farmlands outside the Grassland Drainage Area. 
This site was required in the new Waste Discharge Requirement for Phase II of the Project. 

The Grassland Area Farmers continued to collect water quality samples from the San 
Joaquin River at Hills Ferry to compliment quarterly biological monitoring there.  The Regional 
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Water Quality Control Board stopped collecting weekly grab samples at this site in September 
1999 due to uncertainty about the source of water. 

The revised Monitoring Plan for Phase II of the Project was completed June 2002.  The 
revised Quality Assurance Project Plan was completed in August 2002. 
 

Additional Reports and Studies 

Sources of Selenium Studies. Heavy rainfall during the 1997 and 1998 Water Years 
resulted in selenium load discharges that exceeded the load values specified in the Waste 
Discharge Requirement and First Use Agreement. On-farm management activities were not able 
to control excessive rainfall and associated storm runoff within the Grassland Drainage Area. As 
a consequence, discharges through the San Luis Drain, and in some cases, wetland water supply 
channels, were above what were planned.  The Oversight Committee recommended that 
additional studies be undertaken to establish the sources of selenium.  The USGS is preparing a 
“Transient Three-Dimensional Groundwater Flow Model for the Grasslands and Adjacent Area”; 
the first draft is due December 2003.  The Lawrence Berkeley National Laboratory published a 
“District Level Water Balance and Selenium Load Model for the Grasslands Area” in December 
2003. 

Delta-Mendota Canal Water Quality Study. In July 2002, Reclamation began a study of 
selenium, salinity, and boron in water in the Delta-Mendota Canal and Mendota Pool.  These 
facilities convey source water to the farms and wetlands in the Grasslands Basin. Daily 
composite samples have been collected from four sites to study the temporal and local changes in 
water quality due to the operation of the canal, drainage sumps, and tail water inlet structures.  
Reclamation has published monthly reports and will be preparing criteria for operating the canal 
and related facilities to improve water quality.  

Monitoring Program 

The GBP monitoring plan outlines the processes for collecting data to determine if the 
terms and conditions of the GBP are being met.  Flow, water quality, sediment, biota, and 
chronic toxicity data are collected to assess project impacts (Table 6).  The data gathered from 
this effort allow evaluation of the degree to which the commitments of the Use Agreement and 
Waste Discharge Requirement are being met. 
 

Water Quality Monitoring in the San Joaquin River at Hills Ferry 

As reported in the 2000 – 2001 Annual Report, the Authority has been collecting weekly 
grab samples from this site since September 2000 to support biological monitoring there and to 
aid potential future development of revised water quality criteria. The results of water quality 
analysis at this site for the fifteen month study period are listed in Table 7a; the annual averages 
since 1997 are listed in Tables 7b and 7c. 
Salinity Load Values and Discharge Goals 

Appendix E of the Phase II Use Agreement specifies monthly Salinity Load Values 
(Table 5a) that are intended to guide reductions in salt discharges until such time as the Regional 
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Board adopts its own numeric limits on salt discharges to achieve compliance with water quality 
objectives for the San Joaquin River.  

To determine if Salt Load Values are being met, the Attributable Discharge of salts will 
be compared to the Salt Load Value for the time period under consideration.  Salt load will be 
measured at the inlet to the Drain (referred to as “Site A”), except that salt load discharged to the 
Grassland Water District from the Drainage Area during storm events will be measured at the 
discharge points into the Grassland Water District, and load to be exempted under Appendices F 
and G of the Phase II Use Agreement. 

If the Attributable Discharge of Salinity exceeds the applicable Salinity Load Value in 
any given month or year during the term of this Agreement, a Drainage Incentive Fee shall be 
calculated in accordance with the Performance Incentive System as stated in section IV.B. of this 
Agreement.  

The Salinity Discharge Goals are described in Appendix E of the Phase II Use Agreement 
and are listed in Table 5b.  The Salinity Discharge Goals are lower than the Salinity Load Values 
because they match percentage reductions in Selenium Load Values and have not been adjusted 
to reflect the imperfect correlation between discharges of salts and of selenium.  The Salinity 
Discharge Goals are intended to provide a measurement of progress toward reducing salinity 
discharges commensurate with selenium discharges, but carry no legally enforceable 
consequences. 

Project Organization 

The GBP involves the coordination and cooperation of several State and Federal agencies 
whose authority, interests, or activities directly overlap in one or more aspects of the GBP.  
These agencies include USBR, USFWS, USGS, USEPA, CVRWQCB, CDFG and the SL&D-
MWA.  The latter organization includes local drainage and water districts that participate in the 
drainage activities.  The Grassland Area Farmers (GAF) formed a regional drainage entity under 
the umbrella of the San Luis and Delta-Mendota Water Authority.  
 

Oversight Committee (OC) 

The Oversight Committee is comprised of senior level representatives from USBR, 
USFWS, CDFG, CVRWQCB, and USEPA.  The role of the OC is to review process and assure 
performance of all operations of the GBP as specified in the Phase II Use Agreement, including 
monitoring data, compliance with selenium load reduction goals, and other relevant information. 

The OC meets in a public forum, as needed, to review the status, progress, and 
monitoring results of the GBP.  The OC considers findings and recommendations from the GBP  
subcommittees.  The OC also considers input and recommendations from the San Luis and 
Delta-Mendota Water Authority and other key stakeholders. 
 

Technical and Policy Review Team (TPRT) 

The Grassland Bypass Project Oversight Committee formed the TPRT to serve as staff to 
the OC.  The TPRT consists of a representative from CVRWQCB, CDFG, USBR, USFWS, and 
USEPA, plus a member from USGS serving as an independent technical advisor.  The TPRT is 
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responsible for obtaining and providing the necessary information, developing alternatives, and 
formulating recommendations to the OC.  This includes producing, or overseeing the production 
of any analytical and interpretive reports, other than the normal monthly, quarterly, and annual 
reports, and obtaining appropriate peer or scientific review as necessary.  The TPRT is 
responsible for coordinating, evaluating, and recommending associated research and 
investigation needs as the GBP proceeds.  The TPRT works closely with the DCRT, described 
below, and, with approval of the OC, may designate and utilize additional subcommittees or task 
groups as needed to accomplish specific tasks or responsibilities. 
 

Data Collection and Reporting Team (DCRT) 

The Data Collection and Reporting Team consists of the agency representatives and 
contractors responsible for data collection and reporting.  The DCRT is responsible for 
coordinating monitoring activities, identifying and resolving any issues involving data collection 
and reporting, and making recommendations for revision of data collection and reporting 
procedures to the TPRT.  The DCRT prepared the monitoring plan and the associated Quality 
Assurance Project Plan (QAPP).  The DCRT met five times (quarterly) during the first year of 
Phase II. 
 

Data Management 

Each agency collecting data is responsible for its own internal data quality and data 
management procedures.  These are detailed in the Quality Assurance Project Plan.  Each agency 
submits its data to the San Francisco Estuary Institute for compilation of data and information 
from all sampling sites in a timely manner. 
 

Reporting 

The San Francisco Estuary Institute publishes monthly, quarterly and annual reports.  
Monthly and quarterly data reports consist of primary data from the 14 key monitoring stations 
as depicted in Table 6:  San Luis Drain (Sites A, B), Mud Slough (Sites C, D, I2, and E), Salt 
Slough (Site F), wetland channels (Sites J, K, L2, and M2), and the San Joaquin River (Sites G, 
H, N).  The monthly report presents daily and weekly data collected during that particular month, 
including the calculated selenium load discharged at Site B, the terminus of the San Luis Drain.  
Quarterly data reports consist of all available data from all stations during a 3-month period.  All 
reports are distributed to the participating parties and are available upon request. 

Most of the GBP data reports are available at the Institute’s Website:  

http://www.sfei.org/grassland/reports/gbppdfs.htm 

Annual reports are available upon request from the Bureau of Reclamation, South-Central 
California Area Office, telephone (559) 487-5133. 
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Table 3.   Wet Year Selenium Load Values for the San Luis Drain (Station B), pounds, 
October 2001 - December 2009 

 

2001 2002 2003 2004 2005 2006 2007 2008 2009
January 385 359 333 289 211 211 211 211
February 619 571 523 440 297 297 297 297
March 753 685 618 496 297 297 297 297
April 577 538 499 433 315 315 315 315
May 488 464 439 400 322 322 322 322
June 429 397 365 308 212 212 212 212
July 429 397 365 310 214 214 214 214
August 387 363 339 299 225 225 225 225
September 310 303 297 291 264 264 264 264
October 315 308 301 294 260 260 260 260 260
November 315 308 301 294 260 260 260 260 260
December 353 334 316 298 211 211 211 211 211
Annual load value 983 5,328 4,665 4,662 3,996 3,088 3,088 3,088 3,088
Data Source: U.S. Bureau of Reclamation and the San Luis & Delta-Mendota Water Authority.  September 

28, 2001. Agreement for Use of the San Luis Drain for the Period October 1, 2001 through 
December 31, 2009.  Agreement No. 01-WC-20-2075.  Appendix C.  

          
 
 

Table 4.  Dry Year Selenium Load Values for the San Luis Drain (Station B), pounds, 
October 2001 - December 2009 

 

2001 2002 2003 2004 2005 2006 2007 2008 2009
January 385 359 333 289 211 211 198 185
February 619 571 523 440 297 297 265 234
March 753 685 618 496 297 297 265 233
April 577 538 499 433 315 315 282 249
May 488 464 439 400 322 322 288 255
June 429 397 365 308 212 212 188 165
July 429 397 365 310 214 214 188 166
August 387 363 339 299 225 225 190 175
September 310 303 297 291 264 264 200 193
October 315 308 301 294 260 260 260 229 190
November 315 308 301 294 260 260 260 225 190
December 353 334 316 298 211 211 211 198 185
Annual load value 983 5,328 4,995 4,662 3,996 3,088 3,088 2,754 2,421
Data Source: U.S. Bureau of Reclamation and the San Luis & Delta-Mendota Water Authority.  September 

28, 2001. Agreement for Use of the San Luis Drain for the Period October 1, 2001 through 
December 31, 2009.  Agreement No. 01-WC-20-2075.  Appendix C.
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Table 5a.   Salinity Load Values for the San Luis Drain (Station B), tons October 2001 - 
December 2005 

2001 2002 2003 2004 2005
January 11,935 11,338 10,741 10,526
February 20,924 19,877 18,831 18,455
March 24,208 22,998 21,788 21,352
April 20,015 19,014 18,014 17,653
May 20,021 19,020 18,019 17,659
June 20,624 19,593 18,562 18,191
July 21,862 20,769 19,676 19,283
August 18,396 17,476 16,556 16,225
September 10,210 9,700 9,189 9,006
October 6,423 6,423 6,102 5,781 5,665
November 7,036 7,036 6,684 6,332 6,205
December 8,646 8,646 8,214 7,782 7,626
Annual load value 22,105 190,301 180,786 171,271 167,845
Data Source:

Note:

U.S. Bureau of Reclamation and the San Luis & Delta-Mendota Water Authority.  September 28, 2001. Agreement for Use 
of the San Luis Drain for the Period October 1, 2001 through December 31, 2009.  Agreement No. 01-WC-20-2075. 
Appendix E.
Salinity Load Values for 2006 - 2009 will be calculated based on Water Year hydrological conditions; the details are 
discussed in Appendix I of the 2001 Use Agreement.  

 
 

Table 5b.   Salinity Discharge Goals for the San Luis Drain (Station B), tons October 2001- 
December 2005 

 

2001 2002 2003 2004 2005
January 9,548 8,951 8,354 8,139
February 16,739 15,693 14,647 14,270
March 19,367 18,156 16,946 16,510
April 16,012 15,011 14,011 13,650
May 16,017 15,016 14,015 13,655
June 16,500 15,468 14,437 14,066
July 17,490 16,397 15,304 14,910
August 14,716 13,797 12,877 12,546
September 8,168 7,658 7,147 6,963
October 5,138 5,138 4,817 4,496 4,381
November 5,629 5,629 5,277 4,925 4,798
December 6,917 6,917 6,485 6,052 5,897
Annual load value 17,684 152,241 142,726 133,211 129,785
Data Source:

Note: Salinity Discharge Goals for 2006 - 2009 will be calculated based on Water Year hydrological conditions; the details are 
discussed in Appendix I of the 2001 Use Agreement.

U.S. Bureau of Reclamation and the San Luis & Delta-Mendota Water Authority.  September 28, 2001. Agreement for Use 
of the San Luis Drain for the Period October 1, 2001 through December 31, 2009.  Agreement No. 01-WC-20-2075. 
Appendix E.
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Table 7a. San Joaquin River at Hills Ferry (Site H) Average Water Quality October 2001 - 
December 2002 

 

 

Specific
Conductance

µmhos/cm µg/L mg/L
Oct-2001 1,680 3.0 0.8
Nov-2001 1,610 2.5 1.0
Dec-2001 2,153 2.9 1.4
Jan-2002 1,816 3.3 1.2
Feb-2002 2,243 7.1 1.6
Mar-2002 2,360 7.0 1.8
Apr-2002 2,500 9.6 1.8
May-2002 2,223 7.5 1.5
Jun-2002 2,223 10.0 1.8
Jul-2002 1,758 7.0 2.1
Aug-2002 1,863 7.2 1.8
Sep-2002 1,780 6.1 1.3
Oct-2002 1,698 5.1 1.1
Nov-2002 1,618 3.5 1.1
Dec-2002 1,608 3.1 1.2
Maximum 2,840 13.2 3.8
Minimum 950 1.2 0.6
Average 1,931 5.7 1.4
Number of samples 61 61 61

Data Source:

Sample Date Selenium Boron

Samples collected by Grassland Area Farmers; analyses by South Dakota 
State University Olsen Laboratory.
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Table 7b. San Joaquin River at Hills Ferry (Site H) Average Water Quality during Water 

Years 1997 – 2002 

Specific
Conductance

µmhos/cm µg/L mg/L
WY 1997 1,543 6.8 1.3
WY 1998 1,021 3.1 0.8
WY 1999 1,531 5.0 1.3
WY 2000
WY 2001 1,838 6.4 1.5
WY 2002 2,002 6.1 1.5
Data Sources:

Note: Water Year = October 1 - September 30

 No samples collected between October 1, 1999 to September 30, 2000 
 2001 - 2002 averages calculated from weekly grab samples collected by the 
Grassland Area Farmers (Site H) 

Water Year Selenium Boron

 1997 - 1999 averages calculated from weekly grab samples collected by the 
CVRWQCB at Station STC 521 

  
 

 
 

Table 7c. San Joaquin River at Hills Ferry (Site H) Average Water Quality during Calendar 
Years 1997 – 2002 

 

Specific
Conductance

µmhos/cm µg/L mg/L
1997 1,695 7.0 1.4
1998 855 2.7 0.7
1999 1,725 6.0 1.4
2000 1,525 4.3 1.2
2001 1,924 6.1 1.5
2002 1,965 6.4 1.5

Data Sources:  1997 - 1999 averages calculated from weekly grab samples collected by the 
CVRWQCB at Station STC 521 

 2000 - 2002 averages calculated from weekly grab samples collected by the 
Grassland Area Farmers (Site H) 

Selenium Boron
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Figure 1.  Map of the Grassland Bypass Project 
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Figure 2.  Schematic Diagram Showing Locations of GBP Monitoring Sites Relative to 
Major Hydrologic Features of the Study Area 
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